Apelin stimulation of duodenal bicarbonate secretion: feeding-dependent and mediated via apelin-induced release of enteric cholecystokinin.
Apelin peptides are the endogenous ligand of the G protein-coupled receptor APJ. Proposed actions include involvement in control of cardiovascular functions, appetite and body metabolism. We have investigated the effects of apelin peptides on duodenal bicarbonate secretion in vivo and the release of cholecystokinin (CCK) from acutely isolated mucosal cells and the neuroendocrine cell line STC-1. Lewis × Dark Agouti rats had free access to water and, unless fasted overnight, free access to food. A segment of proximal duodenum was cannulated in situ in anaesthetized animals. Mucosal bicarbonate secretion was titrated (pH stat) and apelin was administered to the duodenum by close intra-arterial infusion. Total RNA was extracted from mucosal specimens, reverse transcripted to cDNA and the expression of the APJ receptor measured by quantitative real-time PCR. Apelin-induced release of CCK was measured using (1) cells prepared from proximal small intestine and (2) STC-1 cells. Even the lowest dose of apelin-13 (6 pmol kg⁻¹ h⁻¹) caused a significant rise in bicarbonate secretion. Stimulation occurred only in continuously fed animals and even a 100-fold greater dose (600 pmol kg⁻¹ h⁻¹) of apelin was without effect in overnight food-deprived animals. Fasting also induced an eightfold decrease in the expression of APJ receptor mRNA. Apelin induced significant release of CCK from both mucosal and STC-1 cells, and the CCK(A) receptor antagonist devazepide abolished bicarbonate secretory responses to apelin. Apelin-induced stimulation of duodenal electrolyte secretion is feeding-dependent and mediated by local mucosal release of CCK.